Tumour promoter-mediated reversible inhibition of cell-cell communication (electrical coupling). Relationship with phorbol ester binding and de novo macromolecule synthesis.
A tumour promoter, 12-O-tetradecanoyl phorbol-13-acetate (TPA), reversibly inhibits the onset and maintenance of cell-cell communication measured by electrophysiological method. We have now studied the mechanism by which TPA inhibits communication of human cells (FL) in culture. Using [3H]phorbol-12,13-dibutyrate [( 3H]PDBu), we found a class of specific, high-affinity, saturable binding sites in intact FL cells; they have a dissociation constant of 15.4 nM, and at saturation about 3 X 10(5) PDBu molecules were bound to each cell. The binding of [3H]PDBu to FL cells was inhibited by TPA, phorbol-12-13-didecanoate and mezerein, whereas phorbol and 4 alpha-phorbol-12-13-didecanoate had no effect. There is a close correlation between the ability of the former compounds to inhibit [3H]PDBu binding and their capacity to inhibit cell-cell communication. When FL cells are dispersed with EDTA and plated onto a culture dish, they start to couple electrically within 2 h; such cell coupling was not affected by the presence of cycloheximide or actinomycin D. TPA inhibits the formation of electrical cell coupling as well as its maintenance, even in the presence of cycloheximide; the recovery of cell-cell communication after the removal of TPA was not significantly affected by the addition of cycloheximide or actinomycin D. Taken together, these results suggest that TPA-mediated reversible inhibition of intercellular communication is mediated by specific binding of TPA to cellular receptors and that macromolecular synthesis is not necessary.